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Use of the mapping was further extended to decision tree construction based 
on patterns for DNA sequences. Again use of the mapping and modified CMAR 
algorithm decision tree was constructed that could present f'ew patterns with high 
degree of classification ability. ' 
The algorithm works in several steps. First by mapping that converts the 
p_roblem graph data mining algorithm to a transaction like data mining algorithm. 
The mapping takes all the information that contains in the sequence and class of the 
sequence and positions of nucleotides and makes a ttansaction like format. 
Application of regular data mining programs becomes feasible. The devised algorithm, 
Finding All Featur6s (FAF), uses a special mapping that requires only addition and 
then based on algorithm similar to Apriori finds the most Important combinations. 
Finahy, the distribution based evaluation eliminates the statistically occurring 
p atterns . 
It can detect grouping that manifest similar expression patterns. These 
patterns c~n be negative and positive or other combinations. As stated previously, the 
~osition of the members regarding to a specific origin like transcriptionalstartsite 
LT SS) must be knovin. The obtained groups with some modifications can be translated 
to propositional predicate rules that can be used for classification. 
Number of sequences that were found during the process of using FAF were 
enourmous. Especially, Iow support would create a large number of frequent it~msets. 
To make an evaluation of the results. Frequent itemsets that their support is 
comparable to support of single items are interesting. In other words, the frequency of 
each itemset should not be statistically explainable based on the frequency of the tw,o 
categories that constitute the iteniset. Thus an evaluation methodology for assessment 
of found frequent itemsets was devised. If Pi = {pl,p2, ..,p~ is the found pattern and 
Pr(pl)*Pr(p2~* *Pr(p~ << Sup(P~ then the pattern is interesting. By deployment of 
this method, it can be seen that any combination of frequent items in TTG box with the 
distribution explained is not interesting. 
At macro structural levels of biological significance, a social need to find 
knowledge from community studies in Medicine. As an example, Tsurugaya ~roject 
was introduced. In these kinds of studies numbers of people with severe symptoms 
are few. As a result, data mining of the d~Lta based on distributions alone may lead to 
answers that do not convey knowledge. Thus SDI and OSDM based on Shape 
distributions were devised to draw knowledge from community studies where 
statistical methods may miss the results. These novel methods not only could draw 
knowledge from the data but the knowledge that was drawn from regular statistical 
methods could also be gained from these methods. 
Use of regular data mining and statistical tools and technologies are not 
a!Ppropriate for these problems due to unique characteristics that distribution has. 
there is a need for knowledge discovery in situations were distributions are highly 
skewed. Motivation of this research wa~ based on the fabt that no relationship 
between Physical Activity and Urolo ical problems has been reported in medical 
literature especially among male popu ation. Previous attempts have not found any 
inter-relationshi . Due to skewed distribution of Urological symptoms and uniform 
distribution of hysical Activity, great deal of information hidden in small frequent 
items are missed. Even though extensive number of well established statistical 
algorithms exist that can find correlations between the two values, results of these 
tests will obey the major distributions that are concentrated ~round low values of the 
symptoms. The high value symptoms that have much less frequency and may contain 
a lot of knowledge will have no significant contribution to the results. Although in 
Statistics small frequency values considered as noise, in data mining these values with 
small frequencies are regarded. 
Another main motivation was to find interrelationships between factors in 
community studies in medicine. In community studies number of people with severe 
symptoms is low. There is a lot of questions like an open question in Medicine 
coricerning interrelationship between Physical Activity of elderly people with other 
symptoms. Physical Activity tests are mainly designed for elderly people to find the 
status of their Physical Activity and risk to fall. These measures are very good 
indicators of overall 'healthiness' of elderly eople. What makes majority of these 
measurements different from regular tests is t e way they are interpreted. 
Interpretatioh of Physical Activity tests are based on tile analysis which is a 
quite popular in medical studies on regular people (in contrast to patients) which is 
called social or community study in medical terms. In other words, the data is sorted 
based on results of a test that wants to make tiles. Based on total freq:uency the data 
is divided to the specific number of tiles. In case of Blood analysis or U'rine analysis, 
we can find clear thresholds separating healthiness or suspect of illness. In contrast, 
for Physical Activity such clear thresholds are not given. Moreover, although there 
are many studies on this field, there is no unified consensus about relation of medical 
symptom and Physical Activity. To become more familiar with tile distribution, if we 
would like to perform quartile analysis, first, for each variable we make the data set 
arranged in an ascending (or descending) order. Then, the 25th percentile, the median 
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l ~(fU -SDI = /Ifi )Bj 
j:='1 
OSD~4;j values are presented by: 
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As noticed OSDMi provides two sets of numerical values which is due to 
square nature of the function. It is very important to note that just one the values is 
acceptable. It can be shown for majority of cases a very good estimate of OSDMI is 
given by, 
OSDMiestimqte = 
'" ( ~~f,j - pf' )Bj 
J=1 







 B Bj j 
m J=1 j=1 (5) 
Where 
,,' 
/Jfi ~ = ftf Im 
j=1 
Indexes have been devised for both SDI and OSDM methodology to make sure how 
much the assumptions that were made were close to reality. 
Based on the methods several interesting founding based on medical doctors were 
found. As an illustration, the strong relationship between incontinence and physical 
activity in women that was found based on regular statistical methods was also 
obtained by the methods* In addition, the same relationship but weaker was observed 
in male population. Several descriptive relationships were also found like the people 
who suffer from Urgency are fitter people. 
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